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Abstract 7 
The present study aimed to extend the literature on text messaging interventions involved in 8 
promoting healthy eating behaviours. The theoretical framework was the Theory of Planned 9 
Behaviour (TPB). A randomized controlled trial was used to test the impact of daily text messages 10 
compared to no message (groups) for reducing processed meat consumption (PMC) over a 2 week 11 
period, testing the sequential mediation role of anticipated regret and intention on the relationship 12 
between groups and PMC reduction. PMC and TPB variables were assessed both at Time 1 and 13 
Time 2. Participants were Italian undergraduates (at Time 1 N = 124) randomly allocated to control 14 
and message condition groups. Undergraduates in the message condition group received a daily 15 
SMS, which focused on anticipated regret and urged them to self-monitor PMC. Participants in the 16 
control group did not receive any message. Those who completed all measures at both time points 17 
were included in the analyses (N = 112). Findings showed that a daily messaging intervention, 18 
FRQWUROOLQJIRUSDUWLFLSDQWV¶SDVWEHKDYLRXU reduced self-reported consumption of PMC. Mediation 19 
analyses indicated partial serial mediation via anticipated regret and intentions. The current study 20 
provided support for the efficacy of a daily messaging intervention targeting anticipated regret and 21 
encouraging self-monitoring in decreasing PMC. Outcomes showed the important mediating role of 22 
anticipated regret and intentions for reducing PMC. 23 
 24 
Keywords: healthy eating; messages; theory of planned behaviour; meat consumption; self-25 
monitoring; anticipated regret. 26 
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Introduction 28 
In human evolutionary history, meat was one of the chief means of ensuring the nutritional 29 
requirements of our species (Leroy & Praet, 2015). Moreover, meat holds a special status 30 
(deFrance, 2009) and symbolic meaning (Fiddes, 1991) in many societies. The last century lead to 31 
the large-scale production of meat (de Boer, Schösler, & Aiking, 2014; Edjabou, & Smed, 32 
2013)along with negative environmental impacts(e.g., Tubiello et al., 2014). Consequentially, the 33 
Western world witnessed an elevated rise in meat consumption (e.g., Delgado, 2003) that exceeds 34 
the recommended amount (e.g., WCRF / AICR 2007) and increased the risks of contracting 35 
different organic pathologies. In fact, different studies have found that red and processed meat 36 
consumption are both correlated with risk of coronary heart disease, stroke and diabetes (e.g., 37 
Bouvard et al., 2015; Micha, Wallace, & Mozaffarian, 2010).  38 
Based on this evidence, the International Agency for Research on Cancer (IARC), that is the 39 
cancer agency of the World Health Organization (WHO, 2015), has classified the consumption of 40 
red meat as probably carcinogenic to humans. Specifically, it has affirmed that processed meat is a 41 
carcinogen, and that eating 50 grams of processed meat every day increases the risk of colorectal 42 
cancer. Processed meat includes all meat products that have been treated with salting, curing, 43 
fermenting and smoking processes to preserve or flavour it. Examples of processed red meat 44 
include hot dogs, sausages and bacon.  45 
Considering the importance of this health topic, dietary changes should try to promote a 46 
reduction in the consumption of meat products (%DMåHOMHWDO; Tukker et al., 2008), 47 
specifically the excessive intake of processed meat.  Encouraging young adults to become more 48 
aware about their nutrition and eating habits could be particularly valuable as this group could avoid 49 
many of the negative health consequences of excessive red and processed meat consumption if they 50 
change their behaviour early enough and then maintain this change. 51 
In the last few years, different studies have addressed the reduction of meat consumption (de 52 
  
Boer, Schösler, & Aiking, 2014),but no studies have specifically focused on reducing processed 53 
meat consumption (PMC) in young adults. The present research aimed to fill this gap in the existing 54 
literature by evaluating a daily text messaging intervention to promote the self-monitoring of PMC, 55 
leveraging on the effects of anticipated regret. 56 
Messaging interventions for promoting healthy eating behaviours and self-monitoring 57 
In recent years, mobile communication is pervasively integrated into different aspects of 58 
society (e.g., Hamill & Lasen, 2005; Caso 2015) and text messaging is widespread in the lives of 59 
young adults (Lenhart et al., 2010; Martínez-Alemán& Wartman, 2009). Generally, messaging 60 
interventions have shown efficacy in reaching quickly and with low-costDZLGHQXPEHURI61 
LQGLYLGXDOV.KDUEDQGDHWDODQGLQSURPRWLQJKHDOWK\EHKDYLRXUHJ:RROIRUGHWDO62 
$V\VWHPDWLFUHYLHZRIUHYLHZV+DOO&ROH-/HZLV	%HUQKDUGWDQGDPHWD-DQDO\VLV63 
RIVWXGLHV2UU	.LQJERWKVKRZHGWKDWPHVVDJLQJLQWHUYHQWLRQVSURGXFHGSRVLWLYH64 
FKDQJHVLQGLIIHUHQWKHDOWKEHKDYLRXUVZLWKDVPDOOEXWVLJQLILFDQWHIIHFWVL]HJ  65 
)XUWKHUPRUHVHYHUDOUHVHDUFKHUVH[SORUHGWKHHIILFDF\RIWH[WPHVVDJLQJIRUSURPRWLQJ66 
GLIIHUHQWKHDOWK\HDWLQJEHKDYLRXUVLQ\RXQJHUJHQHUDWLRQV)RUH[DPSOH6YHWNH\%DWFKDQG/LQ67 
VKRZHGWKHHIILFDF\RIPRELOHWHFKQRORJ\LQSURPRWLQJZHLJKWORVVLQ\RXQJDGXOWV68 
1DSROLWDQRHWDOIRXQGWKDW606UHPLQGHUVSURPRWHGKHDOWK\GLHWDQGZHLJKWORVV,Q69 
DGGLWLRQ%URRNLHHWDODQG&DUIRUD&DVRDQG&RQQHUESURYLGHGHYLGHQFHWKDW70 
PHVVDJLQJLQWHUYHQWLRQVZHUHHIIHFWLYHLQLQFUHDVLQJIUXLWDQGYHJHWDEOHLQWDNHLQ\RXQJDGXOWVDQG71 
DGROHVFHQWVZKLOH6XIIROHWWRHWDOIRXQGWKDWDPHVVDJHLQWHUYHQWLRQFDQUHGXFHDOFRKRO72 
FRQVXPSWLRQLQ\RXQJDGXOWV  73 
0RUHRYHURWKHUUHVHDUFKHUVKDYHIRFXVHGRQWKHVSHFLILFXVHRIPHVVDJLQJLQWHUYHQWLRQVIRU74 
SURPRWLQJVHOI-PRQLWRULQJZKLFKFRQVLVWVLQUHPLQGLQJLQGLYLGXDOVWRPRQLWRULQWKHSUHVHQWFDVH75 
WKHLUKHDOWKEHKDYLRXUHJ)UDQNOLQHWDO+XUOLQJHWDO5RGJHUVHWDO6HOI-76 
PRQLWRULQJLVDPHWKRGRIV\VWHPDWLFVHOI-REVHUYDWLRQDQGZKHQFRPELQHGZLWKUHFRUGLQJRIWKH77 
  
WDUJHWEHKDYLRXUFDQLQFUHDVHSHUVRQDOVHOI-DZDUHQHVV.DQIHU,QGHHGVHOI-PRQLWRULQJ78 
LPSURYHVDWWHQWLRQWRKHDOWKWKURXJKDZDUHQHVVPHDVXUHPHQWVDQGREVHUYDWLRQVHQKDQFLQJVHOI-79 
PDQDJHPHQWRIKHDOWKJRDOV:LOGH	*DUYLQ 80 
6HOI-PRQLWRULQJDSSHDUVWREHDZRUWKZKLOHVWUDWHJ\WRFKDQJHYDULRXVHDWLQJEHKDYLRXUV,WV81 
DSSOLFDWLRQFRXOGSURPRWHWKHPDQDJHPHQWRIDVSHFLILFIRRGFRQVXPSWLRQKHOSLQJWKH82 
LGHQWLILFDWLRQRIGLVFUHSDQFLHVEHWZHHQFXUUHQWDQGUHFRPPHQGHGOHYHOVRIFRQVXPSWLRQ)LVKEDFK83 
HWDO0\UVHWK	)LVKEDFK$V\VWHPDWLFOLWHUDWXUHUHYLHZE\=KHQJHWDO84 
FRQILUPHGWKDWWKHUHJXODUVHOI-PRQLWRULQJRIZHLJKWZDVDVVRFLDWHGZLWKPRUHZHLJKWORVV&DVR85 
DQG&DUIRUDUHSRUWHGWKDW606UHPLQGHUVDERXWWKHVHOI-PRQLWRULQJRIIUXLWDQGYHJHWDEOH86 
LQWDNHZHUHHIILFLHQWLQLQFUHDVLQJFRQVXPSWLRQLQ\RXQJDGXOWV)XUWKHUPRUHVHOI-PRQLWRULQJ87 
VHHPHGWREHPRUHHIIHFWLYHZKHQLWZDVFRPELQHGZLWKWKHXVHRIIRRGGLDU\IRUUHFRUGLQJIRRG88 
FRQVXPSWLRQ%XUNH:DQJ	6HYLFN+HOVHO-DNLFLF	2WWR6SHFLILFDOO\WKH89 
FRPSUHKHQVLYHUHYLHZRI+DUNLQHWDOUHSRUWHGDODUJHHIIHFWVL]HRIVHOI-PRQLWRULQJRQ90 
EHKDYLRXUZKHQLQIRUPDWLRQDERXWLWVSHUIRUPDQFHZDVUHFRUGHGG FRPSDUHGZLWKQRW91 
UHFRUGHGSHUIRUPDQFHG 7KLVHIIHFWLYHQHVVFRXOGEHEDVHGRQLWVFDSDFLW\WRVLPSOLI\92 
PHPRU\DQGVHOI-FRQIURQWDWLRQ%DLOH\	6RZGHU6FKRXWURSHWDO 93 
,QOLQHZLWKWKHDERYHHYLGHQFHZHK\SRWKHVL]HGWKDWDWH[WPHVVDJLQJLQWHUYHQWLRQIRU94 
SURPRWLQJZULWWHQVHOI-PRQLWRULQJRI30&FRXOGEHDXVHIXOVWUDWHJ\IRUHQFRXUDJH\RXQJDGXOWVWR95 
UHGXFHWKH30& 96 
Intervention for reducing processed meat consumption 97 
,QWKHH[WDQWOLWHUDWXUHGLIIHUHQWVWUDWHJLHVKDYHEHHQUHSRUWHGIRULPSOHPHQWLQJPHDW98 
UHGXFLQJLQWHUYHQWLRQVVXFKDVWKHSURPRWLRQRIRQHRUPRUHPHDWOHVVGD\VWKHHQFRXUDJHPHQWRI99 
UHGXFLQJWKHSRUWLRQVRIPHDWLQPHDOVDQGUHSODFHPHQWRIPHDWZLWKPHDWIUHHVXEVWLWXWHVGH100 
%DNNHU	'DJHYRVGH%RHUSchösler,& Aiking/DHVWDGLXVHWDO 6XWWRQ	101 
'LEE)RUH[DPSOH6FULPJHRXUVKRZHGWKDWDZHE-EDVHGLQWHUYHQWLRQGHFUHDVHG102 
  
SRVLWLYHDWWLWXGHVWRZDUGVPHDWDQGHQKDQFHGLQWHQWLRQVWRHDWOHVVPHDW/R\HWDOSURYLGHG103 
HYLGHQFHWKDWWKHVHOI-UHJXODWLRQVWUDWHJ\RIPHQWDOFRQWUDVWLQJZLWKLPSOHPHQWDWLRQLQWHQWLRQVZHUH104 
HIILFLHQWIRUSURPRWLQJUHGXFHGPHDWFRQVXPSWLRQ0RUHUHFHQWO\.O|FNQHULQGLFDWHGWKH105 
HIILFDF\RIDQLQWHUYHQWLRQEDVHGRQDVWDJHPRGHOIRUUHGXFLQJEHHIFRQVXPSWLRQLQ1RUZD\ 106 
)XUWKHUPRUHWZRVWXGLHVXVHGPHVVDJLQJLQWHUYHQWLRQVIRUUHGXFLQJPHDWFRQVXPSWLRQ107 
%HUWRORWWL&KLUFKLJOLDDQG&DWHOODQLUHSRUWHGWKDWSHUVXDVLYHPHVVDJHVDERXWKHDOWKVDIHW\108 
KDGJUHDWHUHIIHFWVRQHOGHUV¶LQYROYHPHQWDWWLWXGHVDQGLQWHQWLRQVWRFKDQJHWKHLUPHDW109 
FRQVXPSWLRQZKHQWKH\ZHUHIUDPHGLQIDFWXDOWHUPV0RUHRYHUWKH\IRXQGWKDWSHUVXDVLYH110 
PHVVDJHVDERXWZHOO-EHLQJJURZWKKDGKLJKHUHIIHFWVZKHQWKH\ZHUHIUDPHGLQSUHIDFWXDOWHUPV111 
&DUIRUD&DVRDQG&RQQHU6WXG\VKRZHGWKDWDPHVVDJLQJLQWHUYHQWLRQZKLFKSURPRWHG112 
VHOI-PRQLWRULQJRIUHGPHDWFRQVXPSWLRQWKURXJKDGDLO\IRRGGDLU\ZDVHIIHFWLYHLQLQFUHDVLQJ113 
LQWHQWLRQVWRUHGXFHDQGUHGXFLQJDFWXDOFRQVXPSWLRQ)XUWKHUPRUHWKH\UHSRUWHGWKDWUHVXOWVRIWKH114 
LQWHUYHQWLRQZHUHPHGLDWHGWKURXJKFKDQJHVLQKHDOWK\-HDWLQJDQGPHDW-HDWLQJLGHQWLWLHV 115 
,QOLQHZLWKDERYHVWXGLHVZHK\SRWKHVLVHGWKDWDWH[WPHVVDJLQJLQWHUYHQWLRQFRPELQHG116 
ZLWKVHOI-PRQLWRULQJFRXOGEHDXVHIXOVWUDWHJ\IRUUHGXFLQJ30&RI\RXQJDGXOWV,QSDUWLFXODUZH117 
SUHGLFWHGWKDWDQWLFLSDWHGUHJUHWDQGLQWHQWLRQVDERXW30&FRXOGPHGLDWHWKHLPSDFWRI606118 
UHPLQGHUVRQVHOI-PRQLWRUHG30& 119 
Anticipated regret construct within the Theory of planned behaviour 120 
A number of studies underlined that emotional experiences following a decision can 121 
SURPRWHEHKDYLRXUFKDQJHPRGLI\LQJWKHLQGLYLGXDOV¶HYDOXDWLRQDERXW potential outcomes of a 122 
certain behaviour (e.g., Bell, 1982). Particularly, regret is a feeling experienced when a person 123 
perceived GLVFUHSDQFLHVEHWZHHQµZKDWLV¶DQGµZKDWPLJKWKDYHEHHQ¶ (Loomes & Sugden, 1982). 124 
Anticipated regret refers to the anticipated negative feeling when a person performs a target 125 
behaviour that has been studied within the context of the Theory of Planned Behaviour (TPB; 126 
  
Ajzen, 1991). The TPB has been widely used as model for understanding and changing dietary 127 
behaviours, where its¶ constructs were shown to be strong predictors of eating behaviours (e.g., 128 
Armitage & Conner, 2001; Carfora, Caso, & Conner, 2016a; Conner & Norman, 2005; Lombardi et 129 
al., 2017; McEachan et al., 2011). TPB affirms that performance of a behaviour is driven by an 130 
intention to act, which in turn is explained by other three factors: attitude, subjective norm and 131 
perceived behavioural control (PBC) in relation to the considered behaviour. Different studies have 132 
applied the TPB model for explaining behaviours such as meat consumption (Graça, Calheiros, & 133 
Oliviera, 2015; Richetin, Conner, & Perugini, 2011; Sparks, Guthrie, & Shepherd, 1997; Zur, 2012; 134 
Zur & Klöckner, 2014). Recently, Carfora et al. (2017; Study 1) found that the significant TPB 135 
factors for predicting \RXQJDGXOWV¶intentions to reduce red meat consumption were affective and 136 
instrumental attitudes, PBC and meat-eating identity.  137 
Moreover, different TPB studies showed that anticipated regretalso predicts intention in 138 
relation to healthy eating behaviours (e.g., Conner & Abraham, 2001; Sandberg & Conner, 2011; 139 
Shaikh et al., 2008). For example, Richard, van der Pligt, and de Vries (1996) showed that 140 
anticipated regret explained additional variance in expectations/intentions related to eating junk 141 
food, using soft drugs and drinking alcohol. Kellar and Abraham (2005) and Caso, Carfora, and 142 
Conner (2016) confirmed the predictive power of anticipated regret, controlling for past behaviour, 143 
in determining intention to eat an adequate amount of fruit and vegetable. Importantly, a recent 144 
meta-analysis (Brewer et al., 2016) showed that anticipated regret from not engaging in a specific 145 
behaviour was strongly associated both with intentions and health behaviours.  146 
In addition to its predictive effects, some studies demonstrated that high levels of anticipated 147 
regret may drive people to act on their intentions (Sheeran & Orbell, 1999). Other studies 148 
manipulated anticipated regret for increasing intention to act health behaviours. Parker, Stradling, 149 
and Manstead (1996) showed that an anticipated-regret video was effective in changing beliefs 150 
about exceeding the speed limit and increasing negative attitudes toward speeding. Richard, van der 151 
Pligt and de Vries (1996) found that those who focused on their anticipated feelings after unsafe sex 152 
  
expressed stronger expectations to use condoms in the future and they used more condoms in the 153 
follow-up after five months. Sheeran and Orbell (1999) found that individuals who were induced to 154 
anticipate regret about not playing the lottery intended to play more often than individuals in the 155 
FRQWUROJURXS2¶&DUURll et al. (2011) reported that an anticipated regret manipulation increased 156 
SDUWLFLSDQWV¶LQWHQWLRQWRUHJLVWHUDVDQRUJDQGRQRULQIXWXUHFRPSDUHGWRDFRQWUROFRQGLWLRQ157 
Furthermore, Sandberg and Conner (2009, 2011) showed that the mere exposure to a measurement 158 
of anticipated regret within a TPB questionnaire was sufficient for changing attendance rates in 159 
woman invited for cervical screening and increasing physical activity in young adults. 160 
Considering the moderating role of anticipated regret on the intention/behaviour 161 
relationship, different studies found its significant effect (Abraham & Sheeran, 2004; Sheeran & 162 
Orbell, 1999). For example, Conner, Sandberg, McMillan, and Higgins (2006) showed that 163 
anticipated regret predicted intention about smoking initiation, over and above the other TPB 164 
components, and that anticipated regret moderated the relationship within intention and behaviours. 165 
In a meta-analysis conducted by Sandberg and Conner (2008), anticipated regret was shown to 166 
directly impact both on intentions, controlling for the TPB variables, and on prospective behaviour, 167 
having also a moderation role on intention-behaviour relationships. 168 
A few studies have explored the mediating role of anticipated regret in promoting behaviour 169 
changes. Among them, Smerecnik and Ruiter (2009), implementing a RCT on messages about HIV 170 
with a 2 (threat: low versus high) × 2 (coping: low versus high) between-subjects design, found that 171 
anticipated regret was a mediator of both the impact of the fear appeal messages on intention and 172 
the coping-intention relationship. Particularly, regret was increased by high coping information, 173 
which in turn increased intentions to use condoms.  174 
The main criticism of the existent literature is that only a few studies have tested the role of 175 
anticipated regret in changing health behaviours, particularly controlling for past behaviour and 176 
allowing examination of effects on behaviour change. Indeed, it would be more prudent to test that 177 
  
the effects of anticipated regret on intention and behaviour are not dependent on SDUWLFLSDQWV¶SDVW178 
EHKDYLRXUEHFDXVHDQWLFLSDWHGUHJUHWPD\DFWDVSUR[\PHDVXUHRISDVWEHKDYLRXULHµ,ZRXOG179 
UHJUHWGRLQJRUQRWDVSHFLILFEHKDYLRXUEHFDXVH,XVXDOO\GRLW¶Past behaviour has been found to 180 
significantly increase the variance explained in intentions and behaviour after controlling for the 181 
other TPB constructs (e.g., Caso et al., 2016; Bagozzi & Kimmel, 1995). For example, Abraham 182 
and Sheeran (2004) found that anticipated regret about not exercising promoted the power of 183 
exercise intentions to predict later behaviour. Their results controlled for the effect of past 184 
behaviour. Importantly, there are currently no studies that manipulated anticipated regret and 185 
controlled for past behaviour for promoting healthy eating behaviours. Therefore, we tested if an 186 
intervention designed to highlight anticipated regret in relation to not reducing PMC could 187 
strengthen intentions to reduce PMC and so increase the intention-behaviour relationship. 188 
 Fishbein and Ajzen (2010) note that the different predictors of intentions are inter-related 189 
such that change in one construct can result in changes to other constructs.  With this in mind we 190 
verified if a manipulation targeting anticipated regret combined with self-monitoring produces 191 
changes in anticipated regret plus other determinants of intentions. We further examined whether 192 
the manipulation showed effects on behavior mediated through anticipated regret and intentions or 193 
through other determinants of intentions. 194 
The Present Research 195 
The current study reports a randomised controlled trial (RCT) designed to test the effects of 196 
a daily SMS compared with a no-message control condition on intentions and behaviours about 197 
PMC reduction. In the present research, we used an SMS that focused on anticipated regret and 198 
reminded participants to self-monitor PMC using daily food diary.  199 
Thus, we hypothesized that: 200 
  
H1: messages changed future behaviour (PMC at T2), also controlling for past behaviour (PMC at 201 
T1); 202 
H2: messages changed intentions at T2, also controlling for intentions at T1; 203 
H3: messages changed anticipated regret at T2, also controlling for anticipated regret at T1; 204 
H4: any effects of messages on future behaviour (PMC at T2) would be mediated by changes in 205 
anticipated regret and then intention (versus other paths involving other determinants of intentions), 206 
controlling for past behaviour (PMC at T1). 207 
 208 
Material and Method 209 
Participants and procedures 210 
The present study was conducted following receipt of ethical approval by the ********** 211 
Department of the University **********. 212 
,Q'HFHPEHUDWRWDORIH-PDLOVZHUHVHQWE\WKHILUVWDXWKRUWRDFRQYHQLHQFH213 
VDPSOHRI,WDOLDQXQGHUJUDGXDWHVZKRDJUHHGWRSDUWLFLSDWHLQDXQLYHUVLW\VWXG\RQHDWLQJKDELWVLQ214 
RUGHUWRUHFHLYHDWUDLQLQJFUHGLW,QWKHH-PDLOSDUWLFLSDQWVZHUHDVNHGWRSURYLGHZULWWHQFRQVHQW215 
WKHLUPRELOHWHOHSKRQHQXPEHUVDQGDSHUVRQDOFRGHWRDOORZUHVHDUFKHUVWRPDWFKIRRGGLDULHVDQG216 
TXHVWLRQQDLUHUHVSRQVHV0RUHRYHULQWKHH-PDLOLWZDVVSHFLILHGWKDWRQO\WKRVHZKRGLGQRWIROORZ217 
DVSHFLILFGLHWVXFKDVYHJDQYHJHWDULDQSURWHLQVOLPPLQJDQGRUIDWWHQLQJGLHWVFRXOG218 
SDUWLFLSDWH 219 
$IWHUZULWWHQFRQVHQWZHUHFROOHFWHG1 SDUWLFLSDQWVZHUHUDQGRPL]HGWRFRQGLWLRQ220 
EDVHGRQDUDQGRPL]DWLRQVHTXHQFHFUHDWHGLQ0LFURVRIW([FHO3DUWLFLSDQWVZHUHDOORFDWHGWR221 
FRQWURO1 DQGPHVVDJHJURXS1 DWWKHUDWLRRI$OOSDUWLFLSDQWVWKHQFRPSOHWHGD222 
73%TXHVWLRQQDLUHIROORZHGE\DGDLO\IRRGGLDU\IRURQHZHHN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The final sample at T2 was comprised of 112 participants (49 males; 63 females; mean age 230 
= 19.37; standard deviation (SD) = 1.55; N = 55 in message group; N = 57 in control), whofully 231 
completed all measures.  Figure 1 shows the flow of participants through the study. 232 
 233 
Figure 1. Flow of participants through each stage. 234 
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Table 1. Means and standard deviations of measured variables at Time 1 (T1) and Time 2 (T2) in 334 
each condition. 335 
 336 
 337 
  
 
Control 
(N = 55)   
Message group  
(N = 57)  
  T1   T2   T1  T2  
            
 Variables Mean SD  Mean SD  Mean SD  Mean SD 
         
 Intention 3.84ab 1.45 3.60ab 1.70 3.83b 1.77 4.47c 1.68 
 PBC 4.59a 1.32 4.54a 1.84 4.91a 1.50 4.63a 1.60 
  
 Subjective norm 4.10a 1.34 3.74a 1.21 4.18a 1.15 3.93a 1.43 
 Affective attitude 4.15a 1.26 4.28a 1.33 4.12a 1.50 4.23a 1.21 
 Instrumental attitude 5.19ab 1.48 5.22ab 1.35 5.23ab 1.60 6.03c 1.25 
 Anticipated regret 2.98ab 1.20 2.86ab  1.08 3.10ab 1.02 3.39c 1.08 
 PMC 3.32ab 2.18 3.29ab 2.61 3.13ab 3.63 1.74c 1.84 
            
1RWH30& 3URFHVVHG0HDW&RQVXPSWLRQ0HDQVLQDURZWKDWGRQRWVKDUHWKHVDPHOHWWHUVXIIL[338 
DUHVLJQLILFDQWO\GLIIHUHQWIURPRQHDQRWKHU 339 
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Figure 2. Mediation effects showing paths between variables. 360 
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Note:PMC = Processed Meat Consumption. All values indicated unstandardized coefficients; * p< 0.05, 373 
*** p< 0.001.  374 
 375 
Discussion 376 
The current study describes a test of the effects of a persuasive message, which targeted 377 
anticipated regret and provided a reminder to engage in written self-monitoring and was designed to 378 
reduce PMC in young adults, through prompting changes in TPB variables over a 7-day period 379 
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using a RCT.  Participants at baseline reported a PMC higher than the recommended amount (i.e., 380 
one small portions corresponding to 50 grams a week).  The intervention group (i.e., who received 381 
daily reminders to self-monitor and reminder of potential anticipated regret) significantly reduced 382 
their weekly PMC compared to the control group. This result confirmed H1 and was consistent with 383 
studies showing the efficacy of persuasive SMS in changing healthy eating behaviours (e.g.,Siopis, 384 
Chey,& Allman-Farinelli, 2015), such as an adequate meat consumption (Carfora et al., 2017; 385 
Bertolotti, et al., 2016).Moreover, our findings support H2, which stated that intervention group 386 
increased intention to reduce PMC. Thus, a simple messaging intervention could be an efficient 387 
strategy to encourage young adults to change their processed meat eating habits, increasing 388 
intentions and reducing the sequential consumption. Furthermore, H3 was confirmed, since 389 
anticipated regret significantly increased after the intervention in the messaging group.  390 
Although both groups were required to self-monitor their food intake a simple message 391 
encouraging self-monitoring of PMC plus reminder of potential anticipated regret about eating 392 
PMC was sufficient to increase anticipated regret and intention, and consequentially to reduce self-393 
reported PMC.  Thus, these findings support the efficacy of a text messaging intervention that 394 
combines the reminder to engage in self-monitoring, writing a daily food dairy, with the elicitation 395 
of anticipated regret simultaneously. Specifically, the present results are consistent with previous 396 
research both on engagement in self-monitoring (Fishbach et al., 2012; Myrseth & Fishbach, 2009) 397 
-showing that this strategy helps young adults to control any discrepancies between their current 398 
behaviours and intentions± and on targeting anticipated regret± confirming that it could drive 399 
intention and behaviour change (e.g., Abraham &Sheeran, 2004)-, importantly extending for the 400 
first time the evidence of their combined efficacy in the domain of the promotion of healthy eating. 401 
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DQWLFLSDWHGUHJUHWDQGLQWHQWLRQSDUWLDOO\VXSSRUWLQJ+,QWHUHVWLQJO\LQWKHSUHVHQWFRQWH[WWKH413 
HIIHFWVRIWKHPHVVDJHVFRPSDUHGWRQRPHVVDJHVRQ30&ZDVQRWPHGLDWHGYLDDVLPSOHSDWK414 
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RQO\FKDQJLQJDQWLFLSDWHGUHJUHWDQGLQWXUQLQWHQWLRQVGDLO\HQJDJHPHQWLQZULWWHQVHOI-PRQLWRULQJ416 
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Limitations and future directions 431 
7KHSUHVHQWVWXG\KDGVHYHUDOOLPLWDWLRQVWKDWIXWXUHUHVHDUFKVKRXOGDGGUHVVLQFOXGLQJD432 
UHOLDQFHRQVHOI-UHSRUWHGGDWDDQGORZJHQHUDOL]DELOLW\GXHWRWKHIRFXVRQDVWXGHQWVDPSOH,QIDFW433 
the PMC was assessed with a daily food dairy, which can be considered as less valid than an 434 
objective measure. Moreover, our findings may not be generalisable to all young adults because the 435 
sample was not representative and was restricted to participants from South of Italy.  436 
Importantly, the design of the current study does not allow us to separate the effects of 437 
targeting anticipated regret versus encouraging the engagement in written self-monitoring. A future 438 
direction for research would be to test the combined and individual effects of targeting anticipated 439 
regret and encouraging self-monitoring in a full (2x2) factorial design. 440 
Furthermore, the mediation analyses were based on measures of anticipated regret taken 441 
after the measurement of behaviour.  As such these analyses assume that intentions and anticipated 442 
regret changed as a result of the intervention rather than as a result of experience of performing the 443 
behaviour or not.  Future research could usefully assess this potential alternative explanation of the 444 
findings. 445 
A further weakness of the current research was that self-reported behaviour was measured 446 
contemporaneously with the messages.  It is possible that messages might be lead to more biases in 447 
responding in such a design than if behaviour had been measured objectively and or taken at 448 
different time points.  The extent to which changes in PMC remain or are extinguished once the 449 
message cease also remains to be assessed, i.e., we did not ascertain whether the observed decrease 450 
of PMC would be maintained in the longer period. Future research could usefully investigate if and 451 
how long a brief text messaging intervention can promote a stable reduction of PMC.  In particular, 452 
studies are required to test whether a text message intervention could produce effects over the 453 
considerably longer periods of time than examined here (one week) that would be required to 454 
  
produce impacts on health outcomes.  This is also important because the long term reduction in 455 
processed meat consumption is likely more difficult than changing the behaviour for a single week.   456 
Moreover, since this study was a first attempt to manipulate anticipated regret combined 457 
with a self-monitoring reminder, we used the same message content for seven days. Future studies 458 
could try to differentiate it, using different way for eliciting anticipated regret such as a diverse 459 
message framework (for example, see Bertolotti et al., 2016).  This may be particularly important in 460 
longer term studies where participants may be expected to habituate to the same message. 461 
A related issue is whether the observed effects could be attributable to the two conditions 462 
differentially affecting biased responding.  This could explain the observed findings if the nature of 463 
the intervention compared to the control condition lead to a greater willingness to avoid reporting 464 
PMC.  Given the nature of the mediation findings we would also have to assume that such a bias 465 
also affected the completion of the questionnaires.  We would argue that this is implausible given 466 
that participants in both groups would have been aware that the study focused on PMC.  467 
Nevertheless, replicating the study with an objective measure of behaviour is likely necessary to 468 
confirm that such an effect did not bias the current findings. 469 
$UHSOLFDWLRQRIWKLVVWXG\RQDODUJHUVFDOHDQGIRUDORQJHUSHULRGZLWKDPRUHREMHFWLYH470 
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However, the mechanisms by which anticipated regret and self-monitoring produces changes in 475 
eating behaviour need to be further studied. There could be other variables that mediate the impact 476 
of SMS on eating behaviour and so targeted in messages in future studies. Moreover, new studies 477 
could test other message content combined with self-monitoring. For example, effects of SMS 478 
could also be elicited through basing their contents on moral norm (Clapp et al., 2003) or affective 479 
attitude (Conner et al., 2011). These could be potential useful directions for future research. 480 
  
Conclusion 481 
In summary, our research contributed to a better understanding of how text messages can be used to 482 
deliver an intervention (targeting anticipated regret and encouraging self-monitoring) for reducing 483 
PMC. Our findings showed that an anticipated regret manipulation combined with prompted written 484 
daily self-monitoring could promote this behaviour. Future studies exploring these effects on 485 
healthy eating behaviours could be worthwhile. 486 
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